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California Test Procedures for Eval uating
Al ternative Specifications for Gasoline

l. | NTRODUCTI ON
A Pur pose and Applicability

1. The test procedures and anal yses prescribed in this docunent
(“test protocol”) may be used to eval uate gasoline specifications
proposed as alternatives to the gasoline specifications set forth
in Chapter 5, Article 1, subarticle 2, sections 2260 et. seq.
Title 13, California Code of Regulations (referred to herein as
“adopt ed gasoline specifications”)

2. Gasoline properties for which alternative specifications may be
set by this protocol include all properties having adopted
gasol i ne specifications, except Reid vapor pressure (RVP). Any
ot her properties not regulated by the code stated in I.A 1. also
may receive specifications by this protocol

3. Limts on the values allowable for certain specifications are as

fol |l ows:
For Phase 2 RFG Specifications

benzene --  not to exceed 1.20 vol une percent
olefin (total) --  not to exceed 10 vol une percent
olefin (C3 to C5) --  not to exceed 1 vol unme percent
sul fur --  not to exceed 80 ppm
aromatic
hydr ocar bon --  not to exceed 30 vol une percent
oxygen -- not to exceed 2.7 wt. percent
distillation tenp.

T90 --  not to exceed 330 degrees F

T50 --  not to exceed 220 degrees F

For Phase 3 RFG Specifications

benzene - - not to exceed 1.10 volune percent
olefin (total) - - not to exceed 10 vol une percent
olefin (C3 to C5) -- not to exceed 1 volune percent
sul fur -- not to exceed 60 ppm 30 ppnt
aromatic
hydr ocar bon - - not to exceed 35 vol une percent
oxygen - - not to exceed 3.5 wt. percent?
distillation tenp.

T90 - - not to exceed 330 degrees F

T50 - - not to exceed 220 degrees F

1 The CaRFG Phase 3 sulfur content cap linmts of 60 and 30 parts per

mllion are phased in starting Decenber 31, 2002, and Decenber 31
2004 respectively.
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If the gasoline contains nore than 3.5 percent by weight oxygen but no
nore than 10 vol une percent ethanol. the naxi num oxygen content cap is
3.7 percent by weight.

4. The pollutant neasures addressed by this protocol are carbon
nonoxi de em ssions (CO gmmle), oxides of nitrogen em ssions
(NOx, gmmle), exhaust em ssions of non-nethane organi c gases
(NMOG, gnminmile), the conbined ozone form ng potential of exhaust
NMOG emi ssions (gm ozone/nile), and the conbi ned potency-wei ghted
em ssions of toxic air contami nants in exhaust (ng/mle).

Synopsi s of Protoco

The difference in em ssions between the test fuel and the reference
fuel (test fuel em ssions mnus reference fuel emi ssions, in
grans/mle) is conputed for tests in each test vehicle and then
averaged over all vehicles within each of several vehicle categories
in atest fleet. These average differences by category are conbi ned
into a m|eage-weighted nmean that serves as an estimate of the
difference in average em ssions per mle between the test and
reference fuels in the relevant on-road vehicle fleet. A statistica
upper bound for this m|eage-weighted estimate is conputed. A

m | eage- wei ght ed estimate of average em ssions per mle fromthe
reference fuel among the on-road vehicle fleet is al so conputed, using
t he sane weights.

For each pollutant, the statistical upper bound for the average
difference in emssions is conpared to a specified “tol erance”
fraction of the average enmi ssions of that pollutant fromthe reference
fuel. If the statistical upper bound is the greater of these two
nunbers for any pollutant, the candi date fuel cannot be approved.

Definitions

1. “Applicant” neans that the party seeking approval of alternative
gasol i ne specifications and responsible for the denonstration
described in Section Il

2. “Reference fuel” neans a gasoline neeting the foll ow ng
speci fications:

Phase 2 RFG Ref erence Fuel Specifications

Property Test Met hod Specification
Research Octane, mn. D2699 93
Sensitivity, mn. 7.5
Lead (organic), max., g/US gal D3237 0. 050
Distillation Range

10 pct. point, degrees F D86- 90 130- 140

50 pct. point, degrees F D86- 90 190- 210

90 pct. point, degrees F D86- 90 280- 300
Sul fur, max. ppm wt. D2622- 87 40
Phosphorus, max., g/ US gal 0. 005
RVP, psi D323-58 or 6.7-7.0

13 CCR sec. 2297



A efins, nmaximm pct. 1319- 89 6.0

Aromati cs, maxi mnum pct. ARB MLD 116 25.0
Oxygen, wt. pct. 4815- 89 1.8-2.2
Benzene, max. vol. pct. 3606- 87 1.00

Phase 3 RFG Ref erence Fuel Specifications
Property Test Met hod Specification

S

Research Octane, min. 69 93
Sensitivity, mn. 7.5

Lead (organic)., max., g/US gal D3237 0. 050
Distillation Range

10 pct. point, degrees F D86- 90 130-140

50 pct. point, degrees E DB86- 90 213

90 pct. point, degrees E DB86- 90 305
Sul fur, max. ppm w. D2622- 87 20
Phosphorus., max.. a/US gal 0. 005
RVP, psi D323-58 or 6.7-7.0

13 CCR sec. 2297

Aefins, maxi num pct. 1319-89 6.0
Aromati cs, nmaxi mum pct. ARB M D 116 25.0
Oxygen, wt. pct. 4815- 89 1.8-2.2
Benzene, max. vol. pct. 3606- 87 0.80

“Candi date fuel” neans any gasoline that woul d neet specifications
proposed as alternatives to the specifications cited in I.A 1.

Al'l candidate fuels under a particul ar set of proposed
specifications are represented in the em ssion denonstration by
the test fuel

“Duplicate test” neans an em ssion test run on a particul ar
vehicle and a particular fuel as a repetition of the preceding
test on the sane vehicle and fuel, w thout draining and re-filling
the fuel tank and conducting pre-test dynononeter cycles, as
described in VII1.D., between the tests.

“LDV’ means |ight-duty cycle. “MDV' nmeans nedi umduty vehicle.
“TLEV’ neans transitional |ow enission vehicle. “LEV' neans | ow
em ssion vehicle. “ULEV’ neans ultra-low enm ssion vehicle. _

“SULEV’ neans super ultra-low em ssion vehicle, all as defined in
Title 13, California Code of Regul ations, section 1960.1. “Low

em ssion vehicle” includes LEVs, TLEVs, ant ULEVsS, and SULEVS.

For the purpose of this protocol, only vehicles capable of using

gasol i ne are included anmong | ow eni ssi on vehi cl es.

“Replicate test’ neans an em ssion test or a set of duplicate
tests run on a particular vehicle and a particular fuel as a
repetition of another test or set of tests on the sanme vehicle and
fuel, with draining and re-filling the fuel tank and the pre-test
dynononeter cycles, as described in VII.D., between the tests or
sets of tests.



7. “Test fuel” neans the particular batch of gasoline representing
candidate fuels in the em ssion denonstration required for
approval of alternative gasoline specifications.

8. “Toxic air contam nants” neans exhaust en ssions of benzene, 1, 3-
but adi ene, fornmal dehyde, and acet al dehyde.

DEMONSTRATI ON REQUI RED FOR CANDI DATE FUELS

The denonstration of approvability of alternative specifications shal
consi st of emi ssion tests on a test fuel whose properties identified
per the test plan in Section VI. have been accurately neasured. The
val ues of those properties shall correspond, as described in Section
VI, with the proposed specifications. Conparisons of the results of
these tests with the results of tests on the reference fuel nust
satisfy the criterion in section |V.

EM SSI ON TESTS AND COWMPARI SONS REQUI RED FOR CANDI DATE FUELS

Em ssion tests and conpari sons shall be done on a fleet of on-road
vehicles which exist at the time of the testing. The vehicle
categories appropriate for inclusion in this fleet are defined in
subsection V. A

Wthin the fleet in subsection Ill.A , conparisons using the criterion
in section IV. shall be nmade between em ssions neasured in tests using
a test fuel representing the candidate fuel and em ssions nmeasured in
tests using reference fuel.

The criterion in section IV. shall be applied separately to CO

em ssions, NOx em ssions, the exhaust NMOG em ssions, the conbi ned
ozone-form ng potential of exhaust NMOG em ssions, and the conbi ned
pot ency-wei ghted enmi ssions of toxic air contam nants. |If the test
fuel fails to neet the criterion in section IV. for any of these
pol lutants, the candi date fuel shall have failed the required
denonstrati on.

CRI TERI ON FOR DEMONSTRATI ON OF ACCEPTABLE EM SSI ONS

For each comparison required in section II1., the upper confidence
l[imt (UCL) for the estimated nmean difference in em ssions between
fuels (test fuel vs. reference fuel) anong all on-road vehicles in the
tested categories, conputed at the significance |evel 0.15 for the
one-sided t-statistic, shall be less than or equal to a tol erance
fraction (*)of the average em ssions (E, in grans/mle) estimted for

t hose on-road vehicles using the reference fuel. The estimte of
em ssion difference shall be based on the enm ssion neasurenents in the
test fleet. |In terns of paraneters cal cul ated per section I X, the

criterion is expressed as:
UCL =D+ 55 ¥ SE < ** E
where Dis the estinmate of the nmean difference in eni ssions between

the fuels, and S.E. is the standard error for that estinate,

- 4-



V.

A

cal cul ated for nu degrees of freedom

The tol erance fractions * shal
Pol | ut ant Measure

CO

NOX

NMOG

Grans Ozone/ ml e
Pot ency- Wi ght ed
Toxi cs

TEST VEH CLES

Vehi cl e Categories for Testing

1. For the purpose of this protocol

be as fol |l ows:

. 040
. 020
. 030
. 040

. 040

etrght categories of

[ight-duty

vehi cl es (passenger cars and trucks) are defined by the follow ng

nodel vyears,
vehi cl es neeting al
i ncluded in that category.

cat al yst types,

For Phase 2 RFG Specifications

and/ or em ssion standards.
defining descriptors for a category are

Only

Model Year Catal yst Type Em ssi on_ St andard
Pre-1975 No cat al yst
1975 - 1980 Open-1 oop oxi di zi ng
1981 - 1985 Cl osed- | oop t hree-way
1986 - 1990 Cl osed- | oop t hree-way
Post - 1990 (any) not | ow em ssion
“ (any) TLEV
“ (any) LEV
“ (any) ULEV
For Phase 3 RFG Specifications
Mbdel Year Cat al yst Type Em ssi on_ St andard
Pre-1975 No cat al yst
1975 - 1980 oen-1 oop oxidizing
1981 - 1985 d osed-1 oop three-way
1986 - 1990 d osed-1 oop three-way
1991 - 1995 d osed-1 oop three-way
Post - 1995 (any) not | ow eni ssi on
" (any) TLEV
: (any) LEV
" (any) ULEV
" (any) SULEV

mai ntain estimtes of the total

em ssions from and total annual nmles travelled by, vehicles in
the state in each of the categories listed above. These estimates
shall be for the sane tine as, consistent with, and updated on the
sanme schedul e as the estinmates of nmiles travelled that the
executive officer uses to determ ne the required nunbers of new
retail outlets for clean fuels under section 2305 (d)(2) and
section 2307 (e)(2), Title 13, California Code of Regul ations.

2. The executive officer shal

5-



Over all vehicle categories in subsection V.A. 1., the executive

of ficer shall sumall exhaust NMOG emi ssions and all mles
travelled in the state for the time corresponding to the estimtes
described in subsection V.A 2., assunming that all the vehicles
receive the reference fuel all the tine.

The test fleet required by subsection Il1.A 1. shall consist of
each vehicle category contributing at | east 3 percent of the sum
of NMOG em ssions (described in subsection V.A 3.) over al
categories for the fleet or at |least 5 percent of the sumof mles
travel l ed over all categories.

Nunber, Descriptions, and Preparations of Vehicles

1

Wthin each vehicle category to be tested per subsection V.A 4.,
t he em ssion conparisons described in subsection Il1. shall be
conducted in at least five vehicles. Over all categories tested,
the total nunber of vehicles shall be at |east 20.

Except in the case described in subsection V.B.6., the group of
vehicles within each test category shall nmeet these restrictions:

(a) no two vehicles shall be the sane nodel and nodel year

(b) not nore than 20 percent shall have the same owner or the sane
manuf act urer.

Except as provided in subsection V.B.6., within each vehicle
category, the test vehicles shall have distributions of engine
di spl acenent, types of fuel/air metering, catalyst technol ogy,
em ssion control system and California vs. U S (49-state)
certification that the executive officer deens are sufficiently
representative of California’s on-road fleet to make significant
bi as of the overall test results unlikely.

Except as provided in subsection V.B.6, each vehicle used under
this protocol shall have accunmul ated at |east the following mles
travel | ed:

Age of vehicle, as deter- M ni mum i | es
m ned by nodel year travel | ed
0tol 4, 000
2to5 18, 000
6 to 10 41, 000
11 to 15 61, 000
>15 76, 000

Each vehicle shall be tested in its as-received condition; except,
any routine mai ntenance schedul ed to occur per the manufacturer’s
recomendati on may be perforned.

If the applicant denpnstrates to the executive officer that the
requi renents in subsection V.B. are unreasonably difficult to neet
for a vehicle category and unnecessary to provide a group of
vehi cl es that reasonably represents the vehicle category, the
executive officer may relax the requirenments for that vehicle

-6-



VI .

cat egory.

7. Instead of follow ng paragraphs 2 through 5 of this subsection B.
t he applicant may compose each category of test vehicles required
by subsection V.A 4. through random sanpling of on-road vehicl es.
This option may be followed only after approval by the executive
of ficer of the proposed sampling nethod as part of the plan
described in section VI.

TEST PLAN

The applicant shall submt to the executive officer a test plan
including the follow ng i nformation

1

10.

identification of properties of the fuel that affect exhaust
em ssions and would require specification in commercially
avai |l abl e fuel; these shall include (but are not Iimted to) al
properties with adopted gasoline specifications.

identification of the appropriate formof specification for each
property identified in VI.A 1.; each specification shall be one of
the following fornms, as necessary to ensure that all candi date
fuel s nade to the specification would not cause greater em ssions
of the pollutants addressed by the protocol than would the test
gasol i ne:

(a) allowable value of property < [specified val ue]
(b) allowable value of property > [specified val ue]
(c) [specified value] < property < [specified val ue]

the engine famlies, nodel years, California or U S
certification, and sources of vehicles with which the applicant
proposes to satisfy subsection V.B. (if the option in subsection
V.B.7 is not exercised);

if the option in subsection V.B.7 is exercised, the nethod by
whi ch random sanpling will be acconpli shed,;

the identities of any contractors who will conduct em ssion tests
or anal yses of sanpl es;

quality control provisions consistent with good | aboratory
procedures in testing for the em ssion |evels expected to be
encountered in the tests,

t he nunber of em ssion tests (duplicates and replicates) to be run
on each vehicle within each vehicle category,

an approxi mate description of the test fuel, including al
properties described in subsection VI.A 1.

a test procedure for determ ning the value of each property
described in VI.A 1 that does not have an adopted gasoline
specification, and

a description of any statistical test by which the applicant would

anal yze individual test data to identify and discard statistica
outliers.

-7-



VI,

Itenms 1. and 2. below apply to each proposed specification that woul d
alter an adopted gasoline specification or that pertains to a gasoline
property that does not have an adopted gasoline specification

1. If a specification is of the kind in subsection VI.A 2.(a) or (b),
the value of [specified value] shall be the val ue nmeasured for
that property in the test fuel, as described in subsection VI.E.

2. If a specification is of the kind in subsection VI.A 2.(c), the
val ues of [specified value] shall be stated in the test plan

For each adopted gasoline specification that would not be changed by
t he proposed alternative specifications, the value of the associated
property in the test fuel shall satisfy that specification and be
typical of values in current retail gasoline.

Unl ess the option in subsection V.B.7 is exercised, after the
executive officer’s approval of the plan, the applicant shall specify
to the executive officer the vehicle identification nunbers of the
vehicles to be tested. These nunbers shall become part of the
approved pl an

After the executive officer’s approval of the plan, the applicant
shal | supply measurements of the properties of the test fuel
including all properties described in subsection VI.A 1.

No datum shall be considered valid for the purpose of a denonstration
controlled by this protocol unless that datum has been produced
according to a plan approved by the executive officer before the datum
has been taken.

Except as provided by section VIII., no denonstration shall be valid
unl ess all data corresponding to an approved plan have been taken and
included in the calculations prescribed in section IX

Except as provided by section VIII., deviations froman approved plan
shall not be permitted except by the prior perm ssion of the executive
of ficer.

No nmore than 20 days after receiving a proposed test plan, the
executive officer shall either informthe applicant that the plan is
conpl ete or advise the applicant of necessary additions or changes.

No nmore than 15 working days after receiving requested additions or
changes, the executive officer shall advise the applicant that the
anended plan is conplete or further advise the applicant of necessary
additi ons or changes. No nore than 20 working days after advising the
applicant that a plan is conplete, the executive officer shall either
approve or reject the plan. A rejection shall be acconpani ed by

speci fications of deficiencies.

The executive officer shall not approve a test plan unless he or she
finds that it would produce a valid em ssion denonstration, as
required by section Il, by the procedures described in this protocol
If requested by the executive officer, the applicant shall supply a
sanmple of the test fuel to the ARB

EM SSI ON TEST PROCEDURES



VI,

Al em ssion tests shall be done according to “California Exhaust

Em ssion Standards and Test Procedures for 1988 and Subsequent MNodel
Passenger Cars, Light-Duty Trucks, and Medi um Duty Vehicl es,

i ncorporated by reference in Title 13, California Code of Regul ati ons,
section 1960. 1.

Wthin any vehicle category, the same nunber of replicate tests and

t he sane nunber of duplicate tests within each replicate test shall be
run on each test vehicle on both the reference fuel and the test fuel
The nunber of replicate tests and the nunber of duplicate tests shal
be determ ned by the applicant (subject to approval as part of the
test plan) and may vary anpng the vehicle categories.

The first fuel to be tested in any vehicle shall be chosen randonly

VWenever the fuel to be tested in a vehicle differs fromthe existing
fuel in the vehicle, and whenever a replicate test is to be run, the
test vehicle' s fuel tank and fuel delivery system shall be drai ned of
fuel to the extent that is practicable. The fuel tank shall then
receive a 40 percent fill of the fuel to be tested. The vehicle shal
then be run through one H ghway Fuel Econony Driving Cycle (HFEDC) (40
Code of Federal Regul ations, Part 600, Subpart B). The fuel tank and
fuel delivery systemshall again be drained, and the tank shal
receive a 40 percent fill of the test fuel. Finally, the vehicle
shal I undergo anot her HFEDC and two consecutive LA4 cycles. The test
vehicl e shall not be operated again before the tests required in A
above.

Pre-testing procedures alternative to subsection VII.D. may be used if
they are part of the approved plan described in section VI. Such
alternatives may be approved only if found to be equival ent or
superior in achieving a valid test of the fuel under test.

In each FTP test run, the NMOG enissions shall be speciated for
determ ning the ozone-form ng potential of the vehicle' s exhaust.
Species in the NMOG emi ssions shall be identified and quantified by
the procedures in the “California Non-Methane Organic Gas Test
Procedures”. Exhaust emnissions of benzene, 1-3 butadiene,

f or mal dehyde, and acet al dehyde shall be identified and quantified
using the procedures in the same docunent.

EXCLUSI ON OF DATA OR VEH CLES

Any datum from an individual test run nmay be excluded as an outlier
relative to its duplicate data (or to its replicate data if replicates
do not contain duplicate tests) if so indicated by a statistical test
approved by the executive officer as part of the test plan. [If an
analysis is used to exclude one or nore datumfor a pollutant, the
same anal ysis shall be applied to all data for that pollutant.

Any vehicle may be excluded fromthe test programif it cannot be
tested safely. In such a case, a simlar vehicle shall be tested.

No datum shall be used in an em ssion denpnstration under this
protocol if:

1. test procedures during the generation of the datumdiffered from
the procedures required by VII.A , or

-0-



2. the datum was taken w thout adherence to the quality control
requirenents in the test plan, or

3. the vehicle used to generate the datum can be shown to have
operated in a way different fromthe way it operated during other
tests, and such a difference can reasonably be expected to affect
em ssi ons, or

4. either the testing equipnent or the chemical analytical equipnent
can be shown to have functioned differently during the generation
of the datumthan during other tests, and such difference in
function can reasonably be expected to affect em ssions.

A datum del eted according to one of the disqualifying conditions in
VII1.C shall be replaced by a new test unless the vehicle used to
generate the datumis no longer in the possession of the applicant or
the applicant’s contractor or unless the vehicle has been used in
ordinary service since testing was conpleted. However, if the
original vehicle cannot be tested and the deletion of a datum | eaves
no data for a particular vehicle/fuel conbination, a simlar vehicle
shall be obtained and all tests on the original vehicle shall be
repeated with the replacenent vehicle.

CALCULATI ONS
Sunmmary and Expl anation of Cal cul ati ons

This procedure calcul ates a statistical upper bound on the difference
in average em ssions per mle fromthe test fuel and fromthe
reference fuel for the relevant on-road vehicle fleet. The em ssions
of all the pollutants neasured during testing are expressed in units
of mass per mle. The calculation procedure is the sane for al

pol | ut ants.

Fromthe data on each vehicle, the difference in average em ssions per
mle is cal cul ated as:

average em ssions per mle fromthe test fue
m nus
average em ssions per mle fromthe reference fue

where the average is over all data, whether duplicate test data or
replicate test data

Wthin each vehicle category, the difference in em ssions between the
two fuels is the nean val ue of the difference val ues anong vehi cl es.
Wthin each vehicle category, the standard deviation of the difference
anong vehicles is al so cal cul at ed.

The expectation value of the relevant on-road vehicle fleet’s average
difference in emssions per mle is the weighted average of the

di fferences in em ssions anong the vehicle categories. The weights
used in the averaging are the estimates of total nmles travelled by
vehicles in the various categories.

Esti mates of the standard error and degrees of freedom corresponding
to the fleet-average difference in em ssions are calculated fromthe

-10-
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wei ghts, the nunbers of test vehicles in the categories, and the
standard devi ations w thin categories.

The upper bound on the average difference in em ssions for the on-road
fleet is calculated fromthe expectation value, the standard error

and the one-sided student-t value for the 0.15 significance |evel and
t he cal cul at ed degrees of freedom

The tol erance value for the upper bound is a tolerance fraction tines
t he wei ghted average val ue of the average enissions neasured within
vehicl e categories on the reference fuel

The type of statistical upper bound conputed by this procedure is
call ed an “upper confidence imt” in the statistical literature.
Upper confidence limts for a statistical result have a high
probability of exceeding the unknown true value of the quantity being
measured. The probability is approximately 85 percent that the
(unknown) true value of the m | eage-wei ghted average difference of

em ssions per mle is less than its correspondi ng upper confidence
limt. Consequently, if the true value of the difference in average
em ssions per mle is greater than the tol erance val ue, approximtely
85 percent, or nore, of all possible upper confidence limts wll
exceed this true value and therefore exceed the tol erance value. It
follows that a candidate fuel with a true difference of emissions of a
certain pollutant greater than the tolerance value will satisfy the
criterion, and be accepted (with respect to that pollutant, only) as
causing no increase in emssions, only about 15 percent of the tine.

The upper confidence limts conputed by this procedure are 85 percent
one-si ded upper confidence limts for a weighted average of normally
di stributed random vari ables. They are based on an approxi mate t-

di stribution. The degrees-of-freedom paraneter of this distribution
is calculated by Wl ch' s approximation

Test Run Results

1. Emission rates of CO NOx, and NMOG expressed as “g/mle”, and
the em ssion rate of each toxic pollutant, expressed as “ng/mle”,
shall be deternmined in each test by the procedure described in the
“Cal i fornia Exhaust Em ssion Standards and Test Procedures for
1988 and Subsequent Mdel Passenger Cars, Light-Duty Trucks, and
Medi um Duty Vehicl es”.

2. Val ues of ozone-formng potential, in “g ozone per mle”, shall be
determ ned for exhaust emi ssions in each test according to
Appendi x VI11 of the regulation stated in subsection |IX B. 1.

3. In each test, the emission rate of each toxic pollutant shall be
multiplied by its relative potency, as shown in the foll ow ng
table, and the four products shall be sunmed.

Rel ati ve Pot ency

1, 3- but adi ene 1.0
benzene .17
f or mal dehyde . 035
acet al dehyde . 016

Upper Confidence Limt for Inferred Mean Enission Difference

-11-



The procedures in this section shall be followed for the test
fleet required by subsection VII.A  The procedures shall be

foll owed separately by CO NOXx, NMOG the conbi ned ozone-formng
potential of exhaust NMOG and the comnbi ned potency-wei ghted toxic
emi ssi ons.

For each vehicle, the results, (g/mle for CO NOx, and NMOG
g ozone/mle, or ng/nmle for combined potency-wei ghted toxic
em ssions) fromall tests (whether duplicates or replicates) on
the test fuel shall be averaged, as shall the results from al

tests on the reference fuel. The average result when the vehicle
is tested on the reference fuel shall be subtracted fromthe
average when the vehicle is tested on the test fuel. The result

of the subtraction is a difference value for the vehicle, d, for
t he pol | utant neasure.

Wthin each vehicle category, the nean val ue and squared standard
deviation of mean difference val ues shall be cal cul ated over al
vehi cl es:

m,; = nmean value of d, over all (n;) vehicles in category i

s?;; = square of standard deviation corresponding to m

= sum over vehicles of {(d, - m )% (n-1)}

The popul ati on-wei ght ed nean val ue of m shall be cal cul ated over
all tested vehicle categories:

D = Sumover all categories (i) of {m,; * p;}

where p;, is total mles travelled by on-road vehicles in vehicle
category i divided by the sumof total mles travelled by on-road
vehicles in all categories that have been tested within the fleet.
The val ues of “p” shall be determ ned for the sane tine as the
suns of NMOG emi ssions and the suns of mles travelled described
in subsections V. A 3.
The standard error of the weighted nean em ssion difference shal
be cal cul ated fromthe standard deviations within em ssion
cat egori es:

S.E.?2 = Sumover all categories (i) of {p% * s/ n}
where n; is the nunber of test vehicles in category i.

The nunber of degrees of freedom associated with D shall be
cal cul ated as:

(S.E %2
Sum over all categories of {p%* s* ./ [n3* (n; - 1)]}

The upper confidence limt for the popul ati on nmean em ssion
difference shall be cal cul ated as:

UCL = D+t 45 o* S E

-12-



Xl .

where t is the one-tailed “student’s t” value for significance
| evel (al pha) = .15 and degrees of freedom nu

8. "t” shall be cal cul ated as:
t s o =U+ (B +U/(4* nu)
+(5* P +16* LB+ 3* U/(96 * nu)
where U = 1. 036
Em ssions fromthe Use of Reference Fuel

1. Wthin each test vehicle category, the average of all em ssion
results (mass/mle) when the reference fuel is used, as described
in X B. 2, shall be averaged over all vehicles. The result, e.;,
is the emssion rate for category i.

2. The estimate of the on-road fleet em ssions fromthe use reference
fuel shall be the weighted sumover categories of e.; using the
same wei ghts, p;, as in the calculation of D

E. = sumover all categories (i) of {p; * e.;}

SUBM SSI ON OF RESULTS

By means agreed upon by the executive officer and the applicant, the
appl i cant shall submit docunentation of adherence to the plan
described in section VI. and to the procedures specified in section
VII., the calculations required in section | X., any outlier analyses
conduct ed per paragraph VI1I.A, the output fromall FTP runs and al
speci fications of NMOG

CERTI FI CATI ON OF CANDI DATE FUELS

No more than 20 wor ki ng days after receiving the information described
in section X., the executive officer shall either informthe applicant
that the information is conplete or advise the applicant of necessary
additi ons or changes. No nore than 15 working days after receiving
requested additions or changes, the executive officer shall advise the
applicant that the anended information is conplete or further advise

t he applicant of necessary additions or changes. No nore than 20
wor ki ng days after advising the applicant that the information is
conpl ete, the executive officer shall deemthe denpnstration required
by section Il., concerning em ssion conparisons, to be either
acconpl i shed or not acconplished. A rejection shall be acconpani ed by
speci fications of deficiencies.

If the executive officer determ nes that an applicant has acconplished

t he denonstration concerning enission conparisons in section Il., the
executive officer shall certify the candidate fuel as a certified
alternative gasoline formulation. The executive officer shall include
in the certification order specifications for properties of the
certified fuel in accordance with subsections VI.A 1., VI.B., and

VI.C. The executive officer shall notify interested parties of the
certification order within 10 days of issuance.
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A certification shall be in force for five years, at which time the
reapproval process in section Xll. shall be foll owed.

PERI ODI C REAPPROVAL

Every five years after the initial certification of alternative
specifications, test data shall be provided for any vehicle category
previously exenpted fromtesting pursuant to section V.A 4. if the
exenpting criteria (less than 3 percent of emi ssions and less than 5
percent of mles travelled) are no longer nmet. Test data shall also
be provided for any previously tested vehicle category for which the
executive officer determ nes that the vehicles tested no | onger
provi de a reasonabl e representati on of the on-road vehicles in that
cat egory.

Every five years, the upper confidence Iimt specified in subsection

I X.C. and the emi ssions fromthe use of reference fuel specified in
subsection I X.D. shall be re-calculated for the test fleets identified
in subsection V.A. 4. The calculations shall use the original test
data, any new test data provided pursuant to subsection XlI.A or
XIll.A, and the current statistical weights (p) as described in
subsection I X.C. 4. |If the upper confidence |evel exceeds the
criterion in section IV. for any pollutant, the certification of the
fuel shall be rescinded, effective two years followi ng the date of the
order rescinding the certification

AUGVENTATI ON OF ORI G NAL TEST DATA

An applicant who nmade the petition that led to the approval may
augnment any portion of the information in the original test plan or
the subm ssion required in section X. Al new information shall be
devel oped according to this test protocol

If new information or proposed changes are submitted, the executive
of ficer shall evaluate and either accept or reject them by standards
consistent with the requirenents in this procedure for the origina
appproval .
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